There are 2 basic precipitation retrieval methods using passive microwave measurements: 1) Emission-based: Based on the tendency of liquid precipitation to cause an increase in brightness temperature (BT) primarily at frequencies 
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Data: Passive microwave BTs collected using the Advanced Microwave Precipitation Radiometer (AMPR) and Conical Scanning Millimeter-wave Imaging
Radiometer (CoSMIR), dual-polarimetric radar data from the KVNX WSR-88D radar at Vance Air Force Base in Oklahoma. To minimize the effect of the signal from one hydrometeor species dominating the signal from other species and better isolate the signal from each species separately, a subjective hierarchy of hydrometeor categories was applied. Each hydrometeor type was assigned a certain priority, and the type with the greatest priority in each profile was assigned to that column. The big drops category was given the highest priority followed by hail, high density graupel, low density graupel, rain, wet snow, aggregates, ice crystals (which were combined with vertically-oriented ice), and drizzle.
Conclusions
Hail is associated with a strong scattering signature at all frequencies examined, including 10 GHz. Frequencies 37 GHz show the strongest distinction between hail and other hydrometeor types. Low-level hail becomes probable for a BT below 240 K at 19 GHz, 170 K at 37 GHz, 90 K at 85 GHz, 80 K at 89 GHz, 100 K at 165 GHz, and 100 K at 183 GHz.
Graupel may be distinguished from hail and profiles without any hydrometeor species by its strong scattering signature at higher frequencies (e.g., 165 GHz) and its relative lack of scattering at frequencies 19 GHz.
Liquid precipitation can be best distinguished from no-rain profiles over land when associated above with hail and/or graupel (hydrometeor species with a strong ice scattering signature). Fig. 4 , except for profiles containing big drops, rain, and profiles containing no valid hydrometeor identification. Figure 6 . As in Fig. 3 , except for profiles containing big drops, rain, and profiles containing no valid hydrometeor identification.
Probability
Figure 7. Probability of the occurrence of hail at low levels (i.e., 2.5 km) or at upper levels (i.e., >2. https://ntrs.nasa.gov/search.jsp?R=20140012895 2019-09-13T16:26:14+00:00Z
